Piribedil disrupts the MLL1-WDR5 interaction and sensitizes MLL-rearranged acute myeloid leukemia (AML) to doxorubicin-induced apoptosis.
Targeting WT MLL for the treatment of MLL-r leukemia, which is highly aggressive and resistant to chemotherapy, has been shown to be a promising strategy. However, drug treatments targeting WT MLL are lacking. We used an in vitro histone methyltransferase assay to screen a library consists of 592 FDA-approved drugs for MLL1 inhibitors by measuring alterations in HTRF signal and found that Piribedil represented a potent activity. Piribedil specifically inhibited the proliferation of MLL-r cells by inducing cell-cycle arrest, apoptosis and myeloid differentiation with little toxicity to the non-MLL cells. Mechanism study showed Piribedil blocked the MLL1-WDR5 interaction and thus selectively reduced MLL1-dependent H3K4 methylation. Importantly, MLL1 depletion induced gene expression that was similar to that induced by Piribedil and rendered the MLL-r cells resistant to Piribedil-induced toxicity, revealing Piribedil exerted anti-leukemia effects by targeting MLL1. Furthermore, both the Piribedil treatment and MLL1 depletion sensitized the MLL-r cells to doxorubicin-induced apoptosis. Our study support the hypothesis that Piribedil could serve as a new drug for the treatment of MLL-r AML and provide new insight for further optimization of targeting MLL1 HMT activity.